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METHOD OF REDUCING VOLATILIZATION FROM 
AND INCREASING HOMOGENEITY IN GLASS 



FIELD OF THE INVENTION 



L \\ \ The present invention relates to glass production. In particular it relates to the composition 



of the glass batch refined during the glass production operal ion s . 



BACKGROUND 



Oflass production typically occurs through the production of a glass batch which is melted 
and refined before the final glass production operations are performed. Refining is the heating step 
which, among other purposes, results in a mixed composition of reacted components and emission 
ot gases of volatilized materials. Among the components admixed to form the glass batch 
composition arc melting or refining aids which have value in the mixing and reaction operation in 
forming the glais composition, although may not add value to the glass composition itself. For 
example, boron is used as a melting aid in many operations. Another material is lead, which is a 
component of many crystal type glasses. Because ot the high temperatures used in the melting and 
refining operations piuch of these components can be lost due to volatilization. Such loss represent 
requires use of an excess amount and results in unwanted emissions and costs. Accordingly, there 
is a need for a method of producing glass batches with reduced volatilization. 
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SUMMARY 

y) lc Present invention has an objective of providing a method for the production of a glass 
composition with reduced loss of volatiles. Another objective is to provide a glass composition 
with increased homogeneity and purity. These and other objectives are achieved by a method tor 
preparing a volatile-containing glass composition comprising forming a batch of glass-forming 
components \yy mixing a volatile component source, a silicate component, and other glass-forming 
components. The batch of glass-forming components is melted and refined to obtain a ulass 
composition. The refining produces a glass composition with greater homogeneity and purity. 
Also, less volatiles are evolved during glass operations than a glass composition having equivalent 
composition produced without using the silicate component. 



DESC RIPTION OF PREFERRED EMBODIMENTS 

m > X One embodiment of the present invention is a method for preparing a glass composition in 
which a batch of glass-forming components is formed by admixing a volatile component source, a 
silicate compound, and other glass-forming components. This glass forming composition is then 
melted and* refined in a furnace. The resultant glass composition has a reduced variability of oxides 
distribution- measured at the feed end of said furnace or a reduced loss of the volatile component 
than a glass composition having an equivalent composition produced without using the silicate 
compound 
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i vV \ 'X e volatile is preferably selected from the uroup consisting of boron and heavy metals 
Heavy metaffc include, for example, lead, selenium, and cobalt. Other heavy metals can be used, 
depending upon the glass maker's particular formulation. 

The silicate compound is a silicate compound of the formula K L1 Na, Al^Ca^Mg.SiO^ 
wherein K is potassium. Na is sodium. Al is aluminum, Ca is calcium, Mg is magnesium. Si is 
silica, and O is oxygen and u, v and w, independently range from about 0 to about 0.5; x and y 
independently range from about 0.1 to about 0.6; and z is a value which balances the empirical 
formula. The silicate compound can be derived from natural resources or conveniently synthesized 
using the methods of U. S. Patent Nos. 6,2 1 1 , 1 03 B 1 . In one embodiment, the values of u, v, and 
w respectively are about 0 and the values of x and y are preferably about 0.5. 

The other glass-forming components are determined by the proprietary formula of the glass 
manufacturer. Typically, sand, dolomite, caustic and other material providing inorganic compound 
for a particular application are provided. 

The melting and refining of the batch of glass-forming components is performed in a glass 
production furnace using typical glass production methods and conditions. No particular method of 
addition, mixing or order thereof is required. The resultant melt can be processed in the furnace to 
produce a glass composition. An advantage of the present invention is that ty pical operating 

temperatures can K: reduced by as much x< 50 degree- Centigrade or more. Those skilled in the 
giaNs-inakmg an can readiiv decide me nu ukmil' oi temperature reductions aLiaiiM iiia>s pull rates 
trom the lurnace aiiorded by this advantage, keeping in mind the favorable reduction of volatiles 
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also afforded herein. Another advantage is the faster attainment of the glass melt's cross-section 
profile homogeneity due to reductions in viscosities, increase in heat transfers and the like. 

\,.\V ^ tyhen the method of the present inv ention is used, the produced glass composition has a 

reduced v ariability of oxides distribution measured at the feed end of said furnace and/or a reduced 

loss of said volatile component than a glass composition having an equivalent composition 

produced without using said silicate compound. The variability of oxide distribution obtained is 

favorably reduced using the present invention by at least about ten percent, more preferably fifteen 
\ 

percent. 

^ * ; The volatile mass loss is favorably reduced by at least about five percent by mass, more 
preferably ten percent by mass. In the embodiment in which h boron is the volatile, the reduction of 
the loss of boron through volatilization is at least about ten percent by weight. 

In another preferred embodiment, the above method is modified by the additional mixing of 
a feldspathic component. Such feldspathic material can be one of any of the numerous natural or 
synthetic forms of feldspar or feldspar-type material. Such feldspathic material is an 
aluminosilicate with barium, calcium, potassium, or sodium component. Preferably, the feldspathic 
material is a potassium aluminosilicate having the formula KAlSi^Og with little sodium values. 

The following examples are meant 10 illustrate the present indention but are not intended to 
he a limitation thereon. 
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Example 1. 



A glass-forming batch is produced by the combining of Synsil® silicates, sand, and other 
proprietary compounds to produce a glass batch having typical oxide values. The Synsil® silicate 
is produced in accordance with the method of I J. S. Patent 6.2 1 1.103 Bl and obtained from Synsil 
Products Inc.. has the following empirical values: 



Oxide Component 

CaO 

MgO 

Si(> 

A1:0 3 

l ; e : (>; 

Na 2 0 



Mass Percent 

24.5 

17.8 

53.5 

3.4 

0.12 

0.40 



The glass batch is composed of the following composition: 

Component Mass Percent 

Synsil® silicate 15 
Volatile component 0.5 
Other components 84.5 



A comparative batch is lormcd with the equivalent final giass oxides by replacing tiie SynsiKh) 
silicate w ith the appropriate amount of dolomite. The temperature of the log 3 viscosity of the 
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inventive glass is at least about 20 degrees Centigrade or less than that for the comparative sample. 
Such lower viscosity results in better homogeneity and reduced variability of oxides. 
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